Spatiotemporal dynamics may present different levels of regional or local stability, generally attributed to local habitat and landscape factors, reflecting the tolerances and ecological requirements of the populations. In this study, we examined the variations of dunlin abundance and occurrence in twenty-three wetlands of the "La 
Introduction
Spatiotemporal dynamics may present different levels of regional or local stability, generally attributed to habitat and landscape factors, reflecting the tolerances and ecological requirements of the populations (Collins & Glenn, 1991) . In waterbirds, the spatiotemporal distribution in wetland patches has often been associated to destruction and environmental fragmentation (Guadagnin & Maltchik, 2007) . Inland wetland ecosystems are distributed in spots on landscape. Therefore, in order to maintain the stability of the populations, waterbirds are forced to adapt to local conditions of habitat change as well as incorporating multiple fragments or habitat patches into the daily life cycle (Guadagnin et al. 2009 ). Among waterbird migratory species, the recognition of these variations helps to understand the relevance of interconnected habitats between breeding, wintering and stopover areas (Andres et al.
2012).
Migratory waterbirds are often used as indicators of environmental quality (Green &Elmberg, 2013) . However, for many inland wetlands of high environmental importance, there is no information on spatiotemporal dynamics of migratory waders and their correlations with environmental factors (Morrison et al. 2006) . This is particularly important as significant reductions in populations of many wader species have been observed over the past 30 years (Andres et al. 2012) . In this context, continental wetlands require special attention since it has demonstrated a greater loss of habitat in relation to coastal environments (Kingsford et al. 2016 ).
In central Spain, "La Mancha Húmeda" Biosphere Reserve (hereafter MHBR) presents a complex and extensive network of permanent and temporary salt lakes of great relevance in the cycle of migratory waterbirds (Gosálvez et al. 2012 ). The MHBR is key habitat for those species that arrive from northern Europe towards the south of the continent European and African during the autumn and winter (BirdLife International, 2018 ). More than 25 wading species -approximately 40% of species in Spain, occupy the inland wetlands of the reserve (Gonçalves et al. 2018) . According to the maps available at BirdLife International (2018), dunlin (Calidris alpina), together with blacktailed godwit (Limosa limosa) and common greenshank (Tringa nebularia), represent one of the most conspicuous winter migratory species in central Spain, however, little is known about their spatiotemporal patterns, especially in inland wetlands (Gosálvez et al. 2012; Gonçalves et al. 2016 Gonçalves et al. , 2018 .
Determining routes of migratory birds, as well as their feeding and wintering areas, is crucial to define and implement management actions at multiple spatial scales (Andres et al. 2012) . In this study, we aim to describe the variations of Dunlin abundance and occurrence in 23 wetlands of the RBMH. In addition, we observed the variations of local abundance in the lakes of the Manjavacas lagoon complex, seeking to understand the factors that determine the local movements of the wintering individuals.
Methods

Study area
"La Mancha Húmeda" Biosphere Reserve, was created in 1981 initially with a surface of 25,000 ha (Crespo et al. 2011) . Additionally, in agreement with the document of the Ministry of Agriculture, Food, and Environment (2014) , this area was enlarged to about 420,000ha, inserting a large number of legally protected wetlands inside reserve.
Although the relief of central Spain is marked by a great geological and geomorphological diversity, much of the reserve landscape is dominated by slightly undulating fields and extensive cereal and vineyards plantations the most important economic activity of the region (Ruiz-Pulpón, 2013; 2015) . The rainfall of the region is low, varying between 300 and 500 mm annually and, combined with a warmest summer. The higher temperatures and lower rainfalls since the endo of spring, forces the lakes to a natural temporary variation in water levels (Martinez-Santos et al., 2008) .
Thus, from the end of July to the first rainfalls of autumn the lakes are dry. In its domains, two important conservation sites are inserted: Tablas de Daimiel National Park (approximately 2,000 hectares) and Ruidera Natural Park (3,772 hectares). Further, other wetlands are also classified as Ramsar sites and/or inserted into Natura 2000 network (Gonçalves et al. 2018) . 
Bird protocol and statistical analyzes
Dunlins were counted monthly in 23 lakes between October 2010 and July 2017 (Table 1) . Except for Redondilla lake, the selected lakes are concentrated in the north of the "La Mancha Húmeda" Biosphere Reserve. The 23 lakes represent in large part the high heterogeneity of the wetlands of the region, especially in relation to hydrological dynamics and in physical characteristics (Gonçalves et al. 2016) . Counts were made at the end of each month between 08:00-12:00, always on favorable weather conditions (little wind or no rain). Telescopes and binoculars were used during countings.
Frequency of occurrence (expressed in% of months with species) and dominance (expressed in% of records in relation to total recorded individuals) were calculated for each lake in two periods: wintering (November to March) and non-wintering (April to October).The higher number of the records of individuals were concentrated in two lakes of the Manjavacas Lagoon Complex. Thus, to determine possible patterns of local movement of individuals within this area, we evaluated the level of correlation of the monthly abundance variations between the two lakes using the Pearson's Correlation Coefficient (r). The analysis was calculated from the time series of smoothed monthly abundance of each lake. This analysis was performed using PAST software (Hammer et al. 2001) . Smoothing was performed to reduce the effect of daily and monthly variability and focussing on the temporal behavior of abundance curves. Thus, the monthly data series was smoothed out by calculating the central moving average for each month using a three-month window, i.e. mean between the month, the previous month, and the subsequent month. Thus, the first and last month were excluded from the analysis.
Results
Of the 23 lakes monitored monthly between October 2010 and July 2017, eleven had records of Dunlin. A total of 5707 records were accumulated throughout the study period, with a high dominance of the individuals recorded from Alcahozo and Manjavacas lakes -approximately 90% of dominance (Table 2) . During the wintering period, the Alcahozo lake had the highest average monthly abundance of individuals (81.1 ± 99.7) and the highest frequency of occurrence (54.2%). Out of the wintering period, this lake presented low values of average abundance (0.4 ± 3.1) and frequency of occurrence (4.2%). For this period, the Manjavacas and Camino de Villafranca lagoons were the most used by the species (Table 2; Fig. 1 ).
Temporal variations of abundance in two lakes concentrated most of the records, Alcahozo and Manjavacas, presented a low correlation (r = 0.3). In five of the seven winter seasons, abundance values reached the first peaks or occurred exclusively at Lake Alcahozo. Subsequently, abundance reductions in this lake were followed by an increase of individuals in Lake Manjavacas (Fig. 2) . 
Discussion
According to the atlas of birds in winter in Spain (Seo/BirdLife International 2012), which shows a retrospective of the annual abundance values of the migratory species, our data indicate that approximately 3% of the wintering population of dunlin is in our study areas. The values of FO and monthly average abundance for each pond per period indicate that few ponds concentrate the vast majority of individuals during the wintering and non-wintering periods.
Alcahozo and Manjavacas lakes, were the most important sites during the wintering period, accounting for almost 90% of the accumulated records. The lakes of this complex are marked by different hydrological dynamics (Gonçalves et al. 2016) , with significant effects on quality of its waters and, consequently, on the structure of invertebrate communities.The only complex included in our study area that resembles these lakes is the Alcazar (Pons et al. 2018) . This is particularly important since the combination of anostracans and microcrustaceans has been referred to as key factors in the selection of foraging areas during the migratory cycle of waders (Horváth et al. 2013) , which could explain such preference for the lakes Alcahozo and Manjavacas during the wintering, and, at least in part, for non-wintering period.
The temporal variations of abundance observed for Alcahozo and Manjavacas lakes indicate local movements of individuals within the Manjavacas complex as winter progresses. The first groups of wintering individuals tend to be observed first in the Alcahozo lake and, later, in the Manjavacas lake. This pattern may be associated with the aquatic invertebrate life cycle of both wetlands. Specifically, the main species of anostracan-Branchinectella media-is present only in Alcahozo lake. This species, besides being an indicator of environmental quality and being absent in polluted wetlands (Alonso 1996), such as the Manjavacas lake, is one of the first invertebrate species to appear at the beginning of the hydrological cycle (Jocque et al. 2010) .
Anostracans also present a fast growth and a high biomass when compared to the other invertebrate species occurring in Manjavacas lake (cladocers, copepods, and ostracods) (Alonso 1996) . In this sense, the selection of the Alcahozo lake in early winter could indicate a response to the nutritional quality of prey, at least until the end of the life cycle of B. media, usually at the end of winter (Pons et al., 2017) , when Dunlins begin to occupy the Manjavacas lake. This process could also explain the importance of the Manjavacas lake during the non-wintering period, when this lake remains part of time with water and presents great abundance of invertebrates (Boronat et al. 2001 ).
The recognition of spatiotemporal patterns of wintering populations helps to understand the factors that influence their habitat needs, as well as the recognition of the conservation status of their ecosystems (Lunardi et al. 2012) . Our data help to understanding some of factors that influence of the distribution of dunlin during the wintering and non-wintering period in the "La Mancha Húmeda" Biosphere Reserve.
Notably, we highlight that the main wintering area of the species -Manjavacas Lagoon Complex -is under strong anthropic pressure, because there is failures in the treatment of its wastewater, as well as under constant changes as a consequence of the surrounding agricultural activities. Finally, our data suggest that the lagoons belonging to this complex constitute of faithful wintering sites of the species and that conservation and improvement measures should be taken to keep viable the presence of these populations.
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